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[57] ABSTRACT

»he present invention 1s an immproved multi-cellular
shade which 1s adapted to be mounted within a window
and 1n particular a non-vertical window. The shade has
a cut away portion on each of its end. This cut away
portion 1s defined by a stepped section that terminates in
an angled section as viewed from the rear side toward
the front side of the shade. The stepped section is fur-
ther defined by two substantially perpendicular walls.
one wall being generally perpendicular to the faces of
the shade and the second wall being generally parallel
to the faces. The second or parallel wall terminates in
the angled portion, and the angled portion 1s at a gener-
ally obtuse angle to the second wall. Preferably, the
cutaway end of the shade 1s configured to be recieved
with 1n a C-shaped channel. The channel has a lower leg
for supporting the shade and an upper leg having a track
for receipt of a drive mechanism to expand and retract
the shade, and a flange which extends over a portion of
the shade to prevent bowing of the shade. By such
disclsoed apparatus, interferences that cause binding are
avolded while structural strength of the cellular mate-
rial i1s retained.

15 Claims, 1 Drawing Sheet
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1
STEPPED MULTI-CELLULAR WINDOW SHADE

BACKGROUND

The present invention relates to window shades and
more particularly to multi-cellular window shades with
retracting mechanisms that are hidden from view.

Mult1 cellular shades have become a desirable win-
dow treatment, particularly with modern construction
that emphasizes large expanses of windows. The shades
provide insulation for the windows while simulta-
neously providing a very attractive window covering
that can be expanded and retracted as desired.

To maintain the overall appearance of the shade 1t is
necessary to conceal the retracting mechamism from
view. This 1s typically accomplished by enclosing the
retracting mechanism in the multi cellular shade. Since
the shade 1s multi-cellular, the retracting mechanism
can be mounted 1n holes or slots formed along the outer
edges of the shade without being visible.

Examples of concealed retracting mechanisms uti-
lized 1n mulu cellular shades are disclosed in U.S. Pat.
No. 4.675.060 (060} 1ssued on Jun. 23, 1987 and in U.S.
Pat. No. 4,647 488 ("488) 1ssued on Mar. 3, 1987. As
1llustrated in the 060 patent, cords that form part of the
retracting mechanism are threaded through holes that
are drilled 1into the shade and into the header and footer
of the shade assembly. Because of the cellular construc-
tion. the cords are hidden from view. Therefore, the
shade can be expanded to its full length without the
cords being wvisible. In addition, the ‘488 patent de-
scribes notching the cellular structure in the structure’s
center to locate a supporting member that allows the
shade to be supported in non vertical applications by the
contact of one side of the notch to the supporting mem-
ber.

In PCT Application No. W090/06845 ('845), pub-
lished on Jun. 28, 1990, an alternative design is shown
which uses slots cut into the side edges of the shade for
receipt of the retracting cord or other retracting means.
As siated in the patent application, the design allows the
inclusion of actuating and guiding means in the space
between the structure’s faces. This space can be pierced

or slotted, or truncated in order to provide for any of

the known actuating and guide means, without danger
of binding.

Both of these shade designs for hiding the retracting
mechanism have disadvantages. First, each has the po-
tential for the shade to bind when i1t 1s being retracted or
expanded. This can cause the shade to expand or retract
unevenly, which 1s unsightly. It can also lead to wear of
and possible damage to the shade. Still further, the re-
tracting mechanism may be damaged. This is a particu-
lar problem when automated retracting mechanisms are
used. In these applications, the shade must be supported
in the window which is typically accomplished by the
retracting means supporting the shade. Since the auto-
mated units rely upon some type of mechanical interac-
tion between the driving means and the shade, binding
of the shade could lead to misalignment of the mecha-
nism and possible jamming of the retracting mechanism,

The above problems are more acute when the above
designs are used 1n non vertical applications, such as for
example in skylights. The shade disclosed in the 060
patent could have binding problems between the shade
notch and the support member in non vertical applica-
tions. This 1s due to the requirement that the notch be
no wider than the area between bond lines of the cellu-
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lar structure. If the track is not exactly parallel to the
notch, binding will occur.

In the 845 disclosure, the shade 1s supported by the
track of the retracting mechanism as the shade 15 ex-
panding and retracting. In these situations, the width of
the slotting or notching of the shade and the thickness
of the guidance means must be matched so that binding
of the structure may be made to occur at some definable
degree of expansion. However, this does require greater
precision in manufacturing the shade due to the need for
matching. Further, in these situations, there is the possi-
bility that the shade will not be stiff enough at the areas
contacting the shade, again resulting in an unsightly
shade and possible damage to the shade.

The potential disadvantages were partially recog-
nized in the ’845 application. In the disclosure there 1s
discussion about intended binding, although controlled.
to aid in the expansion of the shade. (As should be ap-
preciated by those of ordinary skill in this art, the
amount of control can be difficult to achieve in many
circumstances.) As further discussed in the application,
“should certain installations (essentially horizontal)
require maximum support within the shade, the trun-
cated version of the slots 114 would most likely be used
with the bonding hine 112 structure used as the principal
supporting surface contacting the guidance tongue
118." It further suggests that "additional coatings on the
margins 115 may be applied during the adhesive strip
application process. This would afford the notch 114
with a stiffened periphery and allow it to acquire the
desired rigid character of the stiffened bond hne 112.7
As should be appreciated, the additional glung adds to
manufacturing costs as well as the added cost to match
the notch size to the track size.

SUMMARY OF THE INVENTION

The present invention overcomes the above disad-
vantages by providing an improved multi cellular shade
that hides the retracting mechanism without having the
disadvantages found in the above examples. The present
tnvention is particularly suited for use 1n non vertical
window applications and even more advantageous
when used in conjunction with automated retracting
mechanisms.

The improved multi cellular shade of the present
invention is adapted to be mounted within a window
frame. such as for example, 1n a skyhght, and 1s adapted
to be expanded and retracted within the skylight by a
retracting means. The shade includes a front face and a
rear face with the rear face being adjacent the window
and the front face facing the interior of the room.

At least one side of the shade is cut away for receipt
of the retracting means and in the preferred embodi-
ment, the top portion of a C-shaped channe! which
encloses the side of the shade. The cut away portion of
the shade extends both laterally and longitudinally with
respect to the shade. The lateral extent of the cut away
portion of the shade is greatest at the rear of the shade
and decreases in dimension as it nears the front of the
shade. This results in the front face of the shade being
substantially uncut and equal to its normal width. In this
way, the front face of the shade can rest upon a mount-
ing flange and support the shade in the window. In this
way, the front face of the shade can rest upon a mount-
ing flange and support the shade in the window, which
greatly reduces binding problems and allows for conve-
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niently sized fasteners to attach the C-shaped channel to
the window frame.

The cut away portion 1s defined by a stepped section
that terminates in an angled section as viewed from the
rear side toward the front side of the shade. The stepped
section 1s defined by two substantially perpendicular
planes that are formed by making a first cut into the

shade that i1s perpendicular 1o the front and rear faces of

the shade and a second cut that is paralle] to the faces.
This second cut terminates in the angled portion which
1s preferably at an obtuse angle to the second cut and

terminates at the front face of the shade. The depth of

the stepped section removes only as much shade mate-
rial as possible to reduce the width of the C-shaped
channel] to allow a wider range of application opportu-

nities, without significantly weakening the strength of

the cellular structure.

The stepped portion 15 adapted to receive the upper
side of the C-shaped channel which prevents the shade
from bowing upwardly as 1t 1s retracted. The track 1s
adjacent the upper side and fits in the stepped portion
without obstruction or interference with the shade. The
drive mechanism is attached to the header of the shade
and 1s free to ride along the track means to expand or
retract the shade. The angled section is provided to
allow the shade to be received within the C-channel
when it 1s mounted 1n the window to the maximum
possible engagement, and to provide strength and sup-
port to the shade so that the shade can be supported
upon the leg of the C-shaped channel.

Other objects, advantages and capabilities of the pres-
ent invention will become more apparent as the descrip-
tion proceeds, taken itn conjunction with the accompa-
nying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FI1G. 115 a partial perspective view of the multi-cellu-
lar shade assembly of the present invention.

F1G. 2 1s a plan view of a section of the mulu cellular
shade assembly of the present invention.

FI1G. 3 15 a partial perspective view of a partially
expanded multi-cellular shade configured in accordance
with the claimed invention.

FIG. 4 1s a perspective view of a section of a fully
retracted multi-cellular shade configured in accordance
with the claimed invention.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

With reference to FIG. 1, a shade assembly 1s shown
generally at 10 and includes a multi cellular shade 11.
FIG. 1 illustrates one side of the shade assembly 10, 1t
should be understood that in the preferred embodiment
the opposite side would be substantially identical. The
shade has a front face 12 which faces the interior of a
room and a rear face 14 which faces the window when
installed. As illustrated. the multi-cellular shade 11 is
installed in a non-vertical window such as for example,
a skylight. However, i1t should be understood, that the
improved shade of the present invention could be n-
stalled in a vertical window if desired.

With reference again to FIG. 1, the top of the shade
ts received within a header 16 which 1s in turn mounted
by a mounting means 18 to the frame of the window In
which the mult cellular shade 11 1s installed. The bot-
tom of shade 11 1s mounted within a footer 20 which n
the preferred embodiment has an electronic or manual
driving means which can be respectively remotely or
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manually controlled. Such remotelyv or manually con-
trolled driving means are available from Comfortex
under the trademark Oasis and are protected by U.S.
Pat. No. 4,807,686.

The motorized footer 20 includes driving wheels 24
which engage the opposite sides of a track 22 that ex-
tends outwardly from header 16. The track 22 is part of
2 C-shaped channel 34 which i1s attached to the window
frame for greater stability. In the preferred embod:-
ment, the track 22 has teeth 26 that are engaged by
corresponding teeth 28 on wheels 24. Both wheels 24
are coupled to other substantially identical and uniquely
corresponding wheels (not shown) by means of shafts
25 that ensure that all wheels 24 rotate 1n substantially
identical manners. Such matched rotation assures per-
pendicularity between footer 20 and track 22. There 1s
an opening or slot 30 in footer 20 which receives the
track to permit the footer 20 to traverse the length of
the track for extending and retracting shade 11. Slot 30
also receives top surface 38 which will be described in
greater detail below.

With reference to FIG. 2, it can be seen that the track

2215 part of a C-shaped channel 32 that encloses the side
33 of the shade 11. Channel 32 has a side wall 34 and a

5 foo1 or lower flange 36 that extends under and supports

shade 11. The top surface 3B extends across part of the
rear face 14 to prevent the shade 11 from bowing up-
wardly when 1t 1s retracted. Without top surface 38, the
shade 11 could bow upwardly against the window as 1t
IS being retracted.

Side 33 of shade 11 has a cut away portion shown
generally at 40. In the preferred embodiment, both sides
are cut away in the same manner. This cut away portion
40 15 defined by a stepped section shown generally at 42
and an angled section 44. The stepped section 42 of the
preferred embodiment is defined by two substantially
perpendicular planes. A perpendicular plane 46 which
1s formed by cutting the shade perpendicular to the rear
face 14 and a parallel plane 48 which 1s formed by cut-
ting the shade parallel to rear face 14. The angled sec-
tion 44 is angled at an obtuse angle to paraliel plane 48
and begins at the terminus of plane 48. The obtuse angle
1s Hllustrated at 50 in FIG. 4. Obtuse angle S0 allows the
shade 11 to have a maximum width at front face 12. This
maximum width allows the greatest amount of surface
area of shade 11 to contact flange 36 thereby. allowing
maximum amount of irregulanty in dimensions if the
window, to which channel 32 is attached and also al-
lows the use of conveniently sized fasteners 21 to affix
channel 32 to a window without interference. The pre-
ferred method of making the cut away portions is to
first form the multi cellular shade and then to compress
it as shown in FIG. 4. While compressed. the stepped
section and the angled section can be cut into the shade
ends.

With reference to F1G. 3, the cellular construction of
the mulu cellular shade of the present invention is 1llus-
trated. By cutting the stepped section 42 in the pre-
ferred way, the multi cellular construction has a full set
of cells §2 supported on the foot 36 of channel 32 and
partial cells 54 opening upwardly in the direction of
rear face 14. This provides full celiular support to the
shade along the edge of its front face. In this way, the
multi cellular shade 11 can be mounted so that it 1s
supported along the front face by foot 36. Moreover,
this preferred stepped section embodiment allows for a
minimization of the distance between the top and bot-
tom flanges 36. 38 of the channel 32 without the need to
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cut or remove those portions of the shade material
which would substantially reduce the overall material
strength.

As should be apparent, the above improved shade
assembly provides an automated shade assembly which
can be installed in a non vertical window thereby sub-
stantially avoiding problems of binding. The C shaped
channels are adapied to be mounted to the sides of a
window or skylight with the header attached to the top
or bottom of the skylight. This unit is adapted to be
installed 1n a window opening by using fasteners 21
which are typically available and known to those in-
volved 1n installing these types of shades. The C-shaped
channel 1s configured so_ that the footer 20 rides only
upon track 22 while shade 11 rides only upon the lower
leg or foot 36 of the channel. This further reduces the
potential of binding for the unit. It being understood
that the C-shaped channel would be of rigid construc-
tion either made of aluminum or plastic. Further, by
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allowing the footer 20 to ride upon the upper portion of 20

track 22 of the channel, the shade 11 is held off of the
lower leg or foot 36 until it is expanded to a point
wherein 1t begins to sag downwardly. It being under-
stood that the distance of this sag would only be a very
small amount since the foot 36 would support the shade
11. As should be appreciated, there is very little if any
binding which will occur mn the retraction or expansion
of the shade assembly of the present invention.

It 18 to be understood that the embodiment described
herein 1s merely illustrative of the general principals of
the invention. Numerous various and modifications may
be made by those skilled in the art. For example, a
different mulu cellular shade construction could be used
in place of that disclosed. Additionally, the retracting
mechanism could be different and require minor modifi-
cations to the cut away portion in order to accommo-
date the modified retracting mechanism. Other modifi-
cations will be apparent to those of ordinary skill in the
art. The present invention is not to be limited to the
particular forms herein shown and described except
insofar as indicated by the scope of the following
claims.

What 1s claimed 1s:

1. An improved multi cellular shade adapted to be
mounted within a window and to be expanded and
retracted within said window, said shade having a front
face and a rear face with said rear face being adjacent to
sald window and said front face facing the interior of a
room, opposed sides, and retracting means for retract-
g and expanding said shade within said window, said
improvement comprising:

at least one side having a recessed area, said recessed

area extending longitudinally along the length of
saild shade and laterally across a predetermined
distance, said recessed area having a width mea-
sured laterally which decreases in lateral dimension
from said rear face to said front face,

whereby said shade can be expanded and retracted

without interference with said retracting mecha-
nism.

2. The shade of claim 1, wherein said shade is
mounted in a non vertical window.

3. The shade of claim 2. wherein said multi cellular
shade 1ncludes a frame along at least the sides of said
window upon which the said outer edges of said front
face can be supported.

4. The shade of claim 3, wherein said frame has a
C-shaped cross-section.
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5. The shade of claim 1. wherein said front face of
saxd shade 1s wider than said rear face of said shade.

6. The shade of claim 1, wherein said recessed area
includes a stepped region that has a section generally
perpendicular to said front and rear faces ending in a
second section generally perpendicular to said front and
rear faces, said second section ending in an inclined wall
which extends to said front face.

7. The shade of claim 1, wherein said shade includes
a header and a footer, said header being fixedly
mounted within said window frame and said footer
being free to traverse the distance of said window
frame, said shade being mounted to both said header
and said footer such that said shade can be expanded
and retracted.

8. The shade of claim 1, wherein said retracting
means includes a driving means that drives said shade
between said expanded and retracted positions.

9. The shade of claim 1, further including:

a channel extending in the direction of expansion and
retraction of said shade, said channel having a C-
shaped cross-section which includes a lower leg
extending under said shade to support said shade, a
wall adjacent the side of said shade, a track means
extending over said shade and a top surface extend-
Ing over said recessed area of said shade; and

a drive means operatively coupled to said track so as
tc maintain perpendicularity between said track
and said footer.

10. An mmproved multi-cellular shade assembly
adapted to be mounted within a window and adapted to
be expanded and retracted within said window, said
shade having a front face and a rear face with the said
rear face being adjacent to said window and said front
face facing the interior of a room, opposed sides, and
retracting means for retracting and expanding said
shade within said window, said improvement compris-
ing:

a channel extending in the direction of expansion and
retraction of saxd shade, said channel having at
least one flange upon which said shade can be sup-
ported as said shade is retracted and expanded;

a cutaway portion on at least one of said opposed
sides, said cutaway portion being defined by a
stepped section that terminates in an angled section
as viewed from the rear side facing the front side of
a shade, said stepped section being defined by two
substantially perpendicular sections, one section
being generally perpendicular to the front and rear
faces of the shade and a second section being gener-
ally parallel to said faces, said second section being
adapted to minimize the distance between the top
and bottom of said channel, said second section
also terminating in said angled portion, said angled
portion being at a generally obtuse angle to said
second wall thereby, maximizing the surface area
of said shade contacting said channel.

11. The shade assembly of claim 9, wherein said shade

is mounted within a non-vertical window, said retract-

60 ing means being mounted with the said stepped region

and concealed by said front face of said shade.
12. The shade assembly of claim 10, wherein said
stepped region extends along the length of said shade.
13. The shade assembly of claim 10, wherein said

65 channel further includes:

a wall adjacent the side of said shade, track means
extending over said shade and a top surface extend-
ing over said recessed area of said shade:
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a drive means operatively coupled 1o said track and
connected to said shade for expanding and retraci-
ing said shade.

14. The shade assembly of claim 10, further including
an electric drive means operatively coupled to a track
extending along said shade in the direction of expansion
and contraction, said tracking received within said
stepped section.

15. The shade assembly of claim 10, wherein said
channel has a C shaped cross-section which includes a
lower leg extending under said shade to support said
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shade, a wall adjacent the side of said shade, a track
means coupled to said C-shaped cross-section and a top
surface extending over said recessed area of said shade
to prevent said shade from bowing upwardly during
retraction:

a drive means operatively coupled to said track and
coupled to said shade for expanding and retracting
said shade:

said drive means being supported by said track of said
C-shaped channel.
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